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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
remove a polymer film deposited 
on the bottom of a contact hole 
while preventing contact 
resistance from increasing. 

SOLUTION: A plasma generated 
from a gas containing 
fluorocarbon gas is used to etch 
an oxide film while applying bias 
voltage to a substrate (step 1 ). 
Oxygen gas is introduced in a 
reaction chamber (step 2), the 
gas pressure is conditioned (step 
3), oxygen plasma is generated 
(step 4), and then fluorine 
removing process is performed, in 
which fluorine is removed from 
the reaction chamber without 
applying bias voltage to the 
substrate (step 5). Next, oxygen 
plasma process is performed in 
which oxygen plasma is used to 
remove residual polymer on the 
substrate, while applying bias 
voltage to the substrate (step 6, 
7). 
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Z>> mi 4 OTSSli. 03(5 K^-fx-y^^lSSi: 50 
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Softie HC*ii£;ffLTi3»L 0 14(7; 

-f>7 4, fc<fctf**jg)t#till£g7 5 £S£lC{jix.T^ 
[0 0 8 1 ] )t77^A7 2ll S£t^3 7ffl7'7X7 
«Jt»*f3Sll 7 3 li, )t7T-fA7 2^LT, :/^X 
X"C? h;i/©583t5£SSr?W3£-r**i:^"eS'&. ^dfetR 

?^m®3 4 tC^X-So 
[0 0 8 2] #HSgJ£J®Tii, 0 1 4 > * ? 

^4 i fr^mmfixzmAL. )i3 uz-^mmmm. 

3 2 ICJ; U ifelfrtoLT^Xv 

mz. )t7 7^A-7 2T'I«)fe)t^ 3fi3fe#*f£«7 

3tMu 7<j/sR©»)t»a[S:aii^fs. 

USE 7 5ii, -7 ^ *©83fc3Mr#WJ£R*«TK:ffiT 
!SI!ff&Sf7^>7 4 $:^UT^«?gm«3 4 

S^^rTgPSSS 3 IZWtiU-fZ. ^0D^*> 7"7X7* 
CDlyf-^yWii/'Jn^iSS 6 1C§|£&2;*U 2/U 

IBI, iSMttl3 4 fc*7««icffoii(c^ny7i> 1 

[0 0 8 3] 0 1 5 £*«ll/«S#e>, *HJfi»M»CfeW 

[0 0 84] * "f , 77"S151t% 

[0 0 8 5] Xf77"S15 2T' < Sf5^3 7 tcSf^^ 

[0 0 8 6] X-t^V^S 1 5 3T% Sf^^'Xff7J$:ffi7J 

[00 8 7] Xf77"Sl 54T', i/'j3>I«3 6^ 

tSH£*i£TSIS«*i3 3(c^MM«7J$r^*i±-r(c, a 

[0 0 8 8] Xt7 7"S 1 5 5T-, SJB^3 7C7)rtffl!l^ 

(^Jx.ti®fi6 8 5. 6 nm) «:$8jfc#*f3S* 7 3T^ 

[0 0 8 9] Xff -7*S 1 5 6T. ■7<y^(7)|S7 I fc^?: 
^*flT'£&<&*ltf, Xf^7'Sl 5 7T'< i/'Jn>S 
«3 6 £$#t-£TSi5m*3 3 {Ci^ifj^m* S: WAD L 
T, fnCJ:oT'> l j3>lS3 6i:;WTXtJI?:W 
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[0 0 9 0] Xf 'V7'S 1 5 8T-, 7* h U^'X h^ffi 
(C±t« L T V * t- 'J V -|g £ 5S±IC & . 

[0 0 9 1 ] @i6it Kag^^X^roa^rai:, 7 
■y^CD^ft&S (Mfi6 8 5. 6 n m) ■feitfffii&Mx 

^T, *«a>v>f^xftU:;K'J-7-Ra>JS**:. X^x 

[0 0 9 2] ^HJfcgJHlCfcfttf. 7»y*©l6it3aS^ 10 

t ^ h*x -v =f- > ^* $ ^ z. i: #0 1 6 fre> fcfr 
5. 7v3R©«3t3fcKiZ)<i^tcj:yA>f TXWR* 



XO + C X F Y 
XO + C X F Y 



XCO + Y F 
XCO + YF 
CO + C x _! 

+ C x _! 



o + c x 

o 2 + c x -» co 2 
[0096] -?vfk* km* mm. —mt9tmi3&tf— 20 

[0 0 9 7] 6 8 5. 6 n nKDi&fiOSS^rt'X y 

JgJ&T'li, Sf^6 8 5. 6 nm©$85fcS:»j£L;fe:#. 7 30 

<v m<Di&<Dm&(D&yh & m& l x *» & v * z. 1 1±# e> * t? 

[0 0 9 8] (fS4<DSU67£J80 Hi 7 &#R8L&# 

^*Wtc|^t«ig$:^LT£»J, 017© 

[0 0 9 9] *HJfi»JBT?tt, H 1 7 (DgST-n > * * 
hivf^yiffofet, *t\ SfS^3 7{C*'X4<> 40 

^4 lfr&SBI^iiAL n-f;b3 1 tcig^i£m*i 
3 2lc«fc ySJSaj«:&*lfttaLT:75Xv&*j«-ra. 

f^tc, BE:frffl»^;i/:/3 8©BB&fcWJtU EE**!!*/* 

S 8 3 T'W/E U *-0>H$.£TiKfl»*« 3 4 ttlM^Mte 
JBfe^&iSJB«nMl3 4 Z.-iLT> iUMi&ms* 

34li»f££B8*&U W«iS«**TaJ«f 3 3 1CBIHD 

3 6 jicotku v-R*«a-»f>*»tcx^^->ysn*. 50 



Sfi*LiI«:IJM&T*#$. 

[0 0 9 3] &,±<DlzolZ. &Mtfcf&MlZ iSii. X -y 

sR<o«3f£StJK{c S-J ;^ t (c ^ s ; W T x mJ35 oo P. 
[0 0 9 4] fcfc, *^l&gJ»Ttt, iM3£*f*«)»3tX 

RA^*t*LTfi»J, KfUX^XvlCJ: y, J^T<7> (1) 
fcv*L (4) 0>:KMUC4HIPStt, SMKStiS. 
[0 0 9 5] 

(1) 

• XC + XO + Y F (2) 

(3) 
(4) 

[0 1 0 0] HI 8&#H8Lfc#e>, #HJ67£JEUC;}3tt 

[0 10 1] 4t\ Af'V^S 1 8 1 T% 

[0 10 2] X-t^vXS 1 8 2X\ &JCSS3 Hzmmrt 

[0 10 3] X-^-vXS 1 8 3 T% B**#XEE:*J«:EE;t7 
ffl»;^b7'3 8©BBKS:H«!UT«W-rs. 

[0 10 4] Xt77"S 1 84f, i/'J3>S|3 6*^ 
K«SnfcT»W3 3tcW«aW*S:Wlin-fr-rfC, =r 

[0 10 5] Xf'V7"S 1 8 5T% Sf5^3 7CQf*3ffi!® 

fcjKU"7-RS:BS!*b3&*«e>, ffi*«Hf7^;U^3 8 (DM 

[0 10 6] Xt77"S 18 61% mmtf-felZte-Dfr 
ZtZtftftT-mtlli, Xt7 7"S 1 8 7T% S/l)n>J£ 
S3 6«:£«p-r*Ttt«li3 3 tC,g^®m* JrffiD L 
T, fftCioTJ/'J 3>I«3 6{C/1-fTxmfES:ffr 

[0 10 7] X-t^vXS 1 8 8f, 7* b Ui>"X SSffi 
»Cit«LTV^jJ<U V-R«:^tC|»=fe-tS. 
[0 10 8] HI 9t±. il7"7X70MWt. BE 

m^k^bX^^. Hi 9©T»^tcte^T, »w©-r 
>r-*-XffiU:;K'J-7-R0>J**«:, X"^Xffiiifi£«5c«(7)ai 

[0 10 9] *|fefife0«T-t±. Bh*fcWA;bX3 8©P^ 
3£lc«eofeft. i"J3>Si3 6(cy^rxmiE 
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[0110] i±ti%m;^i7'3 8<Dmmw-fei^ 

[0 111] hi7f>m ii^7Xv5: 

[0 112] #5gifeJ£ffilT'l±, £E*«d»>*;i/:73 8©^ 
f 8 3^m*SflffiI/Vl/y3 8<B|HLK#— jeiCfcofeZlfc 20 

SrBB*6-rS©T», &*©^ 7 yili©l&S * 
fc, ff*tWAfl/^3 8CDgl§S(CSo-^T/^-<TXmffi 

XvtC «fc fe * -6 . 

[0 113] (£ 5 <Z>£l&gffi) 02 0 £#RgL&** 

S. 02 0©3£gli, 03© K5>f i-yf>^f}i 
S*W(CBC«ig$:^LTfc»J, JSfcS/SUi, 02 0© 30 

[0 114] *g&j&t$flrctt, 02O©gfita>^^ 

^4 1 ^e»«BR3tf^S:3»AU 3 1 (cS5M?ft@S 

3 2(C«fc >Ji«Ji?gS;fr£Ett&nLTy^ XV 

«ffitf9 2 7TF»*II3 3 0>tt£&ill£U Wfe 
«EE#-£KfcofcB$j£fctfcfc»JMyiS6|l8 3 T'W^ 
U ^©^*T'S^®m«3 4 ©■M£BM&««#fefS# 
v-f>9 3 &^LTlg^»*«3 4lC&3„ 37 LT< 40 

3 3 (Cep^trfSo :7"^Xvc£©:c-/^>>7*fi 
(iE«l?f-Y*» JiJ/U3>lS«3 6»C5lg&**l, 2/ 

[0 1 1 5] 02 1 fe#H& I, #3y6JgJBUC*3tt 

[0116] y.fvy's 2 i i T\ n>^i?h* 

[0117] ^f^s2i2t'. nzmmx 

X?:«At4. 50 
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[0 118] ^f77S2 13T, m.mil*B.J]-&E.t. 
[0119] ^f7^S2 14f. >S1£ 3 6 ^ : 

[0 12 0] ^f";^S2 15f. S(S^3 7<Z>p<g{|!JS 

t^'Jv-i^iiL/^^, TSPm;fS3 3©mi±$:^: 
x#-f So 

[0121] 2 1 61', TSPm*g 3 3 ©miE 

3£ic*ofe*ejii, xf7^s2i7f. TSPms 
S3 6jc^>fT^«i«:aiBr-r*. mm^^ 

[0 12 2] a-T^v/S 2 187?, 7* h b^W 
\z*m U T v n fed* U v -K fc5E£ic SN*i" S . 
[0 12 3] Jfctc, *gy&t?ffiUC «fc £ h*5>flyf>y 

[0 12 4] 02 2tt»3R^9Xv©2Sm«p|afc. TSP 
fi3 3©«fffeJ:rJfltf;IWiiy^>y*4:©BB««:^ 

[0 12 5] 02 2<75T807>lC;i3^T, ifKffiCD V-f -7"X 

^iSr^LTV**. #£J6Jg«tt?W:, TSBS* 3 3 ©m 
ffitf— 5fe{C&o£&, i/'Jn>aE«3 6tC/"W7xmjEE 

ffitf— jEKLfcofefcStf, /5f5^3 7fa<Dyvmtfte< 

[0 12 6] ^{C, TSPm«3 3©mEE^— SlC^ot 
tS*«JRJ»S3 7^©7-y^jb^<^ofeilSfC^-r 

[0 12 7] hx>vf>m Ki^TXY?: 

±SP««3 5 y^Xv$r^^t*^L, T 

3P««3 3tcS6ffiA-t4«SlES:-Jfei:totLfc«^. "7" 

vffi«3t»«/hS<«!Sfe«), ^^Xvicfpinsti-smffiii 
{gr-r^o Sot. Tspm«3 3©mE(i, 
^■^xvtjnc&ffi^nA-ia&tciftv^fc^u -eoD 

S3 7 7^gMtv,£4x3i:, TSPm«3 3©mSii-Si: 
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(n^mnvm^m. 9 4 Tf?cm« 3 3 0>«je#-^ 

[0 12 8] 3©J:e)i:*»Ilci;^i:- TSP«« 
3 3 0)«£E«:«£U -E-wmH^-^^ftotil^^fH 

> ^"T'Se^ X* V jc «fc 5 SScD -Y * > RgSMtyi S: P>*!#? 

[0129] ft ss, ±m&mmBmx'{t. wn^M^Lt 
snft^o 

[0 13 0] 

# <b £f£ b X V £ ffl V * T gtf bIK £ a: -y ^ 
SXgi:, S«ic/t->f T^mffifc^tft^tttS 

Ltt^feS), gfrffcBlx<y^>^xS*{C£;S^PWc 
ibf^*-r-S^«t^T'^^>„ gHtBI<£>x>y^> 
- *l£ 7 >y «fc o Tig#|tCX <y ^ > ^3 *i 

S«(c/WT^.mj£?:RlRlLft^6g?«^5X^'(C 

[0 13 1] 7>y^$rSf6SA^K;*f Z>tLSb(D-7ym 
££&(D^^Xv&gx:g^0>«»J#;t£, Kfit^ 

tWC H^f £ 3 A* T* £ -5 . 

[0 13 2] SKUS^^XvtC^iixS^JtOJR^Sfctt 
#^<&5§ft:*^* Mi>*jK&W£U «S^$ tit-lift* 
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f £ 1" S «fc ? tc -*ft If, ^ -y sRtf&JS^ 6 fi££ $ 
tit jt'f 5 >^tCS>t>-&T, ^tfjftfllil^ftg.tft 

s. 

[0 13 3] S.^[^(Di]'*!±^l%:mm't^AJlzf(Dm 
[KfficDtSS^ftUi^] 

[01] (a) (d) (ifi£»«(7)7-y^fCJ:^3i-y 

[0 2] Sf*7 J 7XTfflM^i:lll;il0X7f >^ 

[03] *«W©«lfeJ:tffl5 2©^ifi^JB-e«fflt* 
^ X7i >y ^ > ySS«©**H. 

[04 ] *s%w<Dm i ©iBifi^ancfew 
20 KJi^rjs^ftiJixgtsiwrsH. 

[05] (a) fcitf (b) «, ny&ir b*-JlZm 

£ tztbtox. <y ^ > ^2S &^-T»T® 0. 
[0 6] MaR^^Xv(0iWtWriai:7v*©«)t3&Si: 

[07] ^^^xv©scm^rai:fifc^s©x-y^>^ 

4 i: © B8{& £ ^ ^ "7 „ 
[08] jte«*«Z>a:'V^->y*il3>*^ KfiiJifcWW 

[09] (a) (d) «, tttmnrn i nmmmm 

[010] *»W©«2<0«««WCfeWSi|ia«*KK 

&©«iaxg ?: SJi^i" ^» 0„ 
[011] Sf^OT^xj^S 

[012] mm-7^x-?<Dwcmftmtyvm<D&yt&m. 

[013] a»Kt^Xv©»««riai:aiWi©xry^> 

40 [01 4] *«W<oa5 3©£i6Jt?»»CfflV*Sx.y?->$r 
^S©«flS0. 

[015] *5i^co^3©|li6^)S(Cfi^s^^g 

[016] »*^5Xv©flc««ria4:7«yiR«)«3tata[ 

[017] *|8^(Z)^4©|llife^}g(Cffl^^X>y7 c ->^ 
ISSC7>«Bg0. 
[018] *«lflOJB4©||l&g«HCfeWS^»)»(*KB 

©^it73 ?4 W&SXS & Ui* f -5 0. 

so [019] mmy' : 5x-7<?>i/tnftmt.EE.j3mwrf)izf<z> 
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